THE value of colonic narcosis has long been recognized in veterinary practice, and attempts have been made to use the older metbods in a manner similar to that adopted in man. We have used the rectal ether method of Gwathmey, but have not obtained good results. In America Beckman [5] has recorded success in dogs from the introduction into the colon of a 75-25 olive oil-ether mixture, after having narcotized the animal by the subcutaneous injection of comparatively large doses of morphine (0.019 grm. per kg. or 1J gr. per 20 lb.). Our experience of this method has not been satisfactory. Later we adopted the preparation used in the human subject by Basil Hughes [3] , and with this we were able to produce anEesthesia. The results were too uncertain for the method to be of any practical value. The onset of narcosis was too slow and the animal usually ejected the liquid before narcosis was attained. It was also attended by excitement.
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We greatly needed a safe and reliable narcotic for the cat, and lately have been using avertin anaesthesia. This animal is particularly resistant to the action of most of the recognized narcotics. Morphine is useless, giving rise to excitation and delirium. Agents such as chloral hydrate, paraldehyde and the barbital group, are most uncertain, and although urethane is used by physiologists, we have no knowledge as to its consistency or safety. Thus, for narcosis in the cat, we had been compelled to use chloroform or ether, or a mixture of these, by inhalation. Inhalation. anaesthesia is by no means free from risk, nor is administration a simple procedure. The period of excitement tends to be greatly exaggerated, particularly as the animal fears-and resists vigorously-compulsion to inhale a strange and pungent vapour. One of the most striking features of avertin narcosis is absence of violent struggling during induction.
These notes on the use of avertin in animals are the result of our experience in 110 cases: 70 in the cat, 37 in the dog, and 3 in the horse, the animals having been presented for treatment at the Poor Out-patients' Department at the Royal Veterinary College. They comprise animals of all ages and sizes.
The cat.-I will deal firstly with the cat. It is with this animal that we have done most work. It is the species in which a rectal narcotic is most indicated, and it is also the one in which we have obtained the most consistent results from avertin. Our first concern was dosage. It had already been established that for man a safe and effective dose was 0 1 grm. per kg. body weight [1, 2] , and with this we commenced. It produced, however, only slight narcosis, and so we increased it until we arrived at the conclusion that for comparatively healthy cats a dosage of 0 -3 per grm. provoked narcosis which in 60% of cases amounted to general anaesthesia and in the remaining 40% produced a narcosis far more profound than DEC.-COMP. MED. 1 any other narcotic at our disposal, but one in which sensation was not completely lost. In these cases, we have found the induction of complete anaesthesia by inhalation to be a simple and safe procedure. The method of computing the dose by body weight is the best at our disposal, but we hasten to add that disease, age, etc., -must be taken into consideration. Young animals are considerably less susceptible than adults, and the 40% mentioned previously practically all occurred in animals under 9 months old.
It may be of interest to mention here what these doses actually are. The -average adult cat weighs from 8 to 12 lb. (3 * 7 to 5 * 4 kg.) and the dose of avertin is from 1 to 1-5 c.c. The smallest dose we have used is 0 35 c.c. (6 minims) for animal weighing 23 lb. and the largest 2 c.c. for one weighing 15 lb. The total amount of the injection varies from 12 to 60 c.c. (j to 21 oz.).
Of the cats dealt with we have had three deaths attributable to avertin. The injection is prepared in the manner recommended by the makers and the technique of administration will be demonstrated to you.' We do not prepare the subject in any way. It must be borne in mind that when dealing with animals of a highly nervous nature, such as the cat, the less interference and restraint used, the better the results. Although thecongo red test for acidity is said to be obligatory, we have never found avertin break down during preparation. In 3% solution it is entirely without irritant effect upon the rectal mucosa andnever produces straining. It is rapidly absorbed, and evidence of muscular relaxation occurs from two to three minutes after injection, whilst the onset of narcosis generally occurs in from five to eight minutes. It is usually preceded by a slight phase of involuntary excitement, indicated by a few tetanic spasms of the limbs and back. In exceptional cases the onset of narcosis is extremely rapid and entirely without evidence of excitement; in fact, we have had cases in which general anestbesia was present 45 seconds after the completion of the injection. I have previously referred to the fact that once absorption has occurred, all evidence of struggling is lost; in fact, throughout, the sensation appears to be a delightful one. Quite frequently one finds an animal purring away in a condition resembling natural sleep. Narcosis reaches its maximum depth in about fifteen minutes and persists thus for from one to two hours. This is followed by a period of sleep for some twelve hours and locomotor inco-ordination is often still present after twenty-four hours. Recovery is not accompanied by any sickness or nausea, in fact food is quickly taken.
In safe anaesthesia, respirations become slower and shallower, but remain regular, usually from twentv to thirty to the minute. The pulse is accelerated and may be 200 or more. A noticeable action upon the circulatory system is a marked dilatation of the peripheral tissues. The skin becomes suffused with blood and a marked warmth of the ears and extremities is felt. The tip of the nose (if unpigmented) and the gums become bright pink. To avoid loss of heat by radiation we make a practice of keeping the animal warm. The action upon the pupil is worthy of mention. In light aemsthesia, when light and corneal reflexes are present, there appears to be little or no effect upon the pupil, but in profound anaesthesia and when reflexes are lost, the pupil contracts and becomes a mere slit. This is considered by some to be evidence of toxicity.
The dog.--The action of avertin in this animal presents some striking differences. Firstly, the dose necessary to produce narcosis is considerably greater, varying from 0 4 to 0 6 c.c. per kg. body weight. In large dogs the actual dosage necessary is greater than that required for man. We have given as mucc h as 10 c.c. Secondly, the narcosis produced is by no means constant, varying from a transient stupor to a profound general anaesthesia. Thirdly, the duration of effect is always short, as compared with that in the cat. The same dose given to similar animals under &ection of C:7omparative Medicine 249 -similar conditions will in' some cases give rise to general anasethesia which may last for several hours, whilst in others its effect may only last for twenty minutes or even less. Fourthly, the therapeutic margin is smaller and a dose capable of produ'cing serviceable narcosis may cause respiratory failure. Finally, recovery from the effects of the drug is extremely rapid. There is never a period of hours during which the -animal is in a condition of sleep. General anesthesia is followed in the course of ,fifteen to thirty minutes by complete recovery.
As toxicity, it has been previously mentioned that, whilst the best method of -computing the dose is by body weight, it is far from foolproof. Allowance must be -made for age, disease, infirmity, etc., and this can only come as the result of -experience with the drug. Any agent having such a profound effect upon the central nervous system must be associated with danger.
Clinical experience has taught us that old age, chronic suppuration and chronic kidney disease are conditions likely to give rise to collapse during avertin narcosis. In this connection it is of interest to notice that C. Bless [4] has shown that reduction in the calcium and natrium content of the blood increases the toxicity -of avertin and reduce's the quantity necessary to produce narcosis. It has been showni that, as with other poisons, the protective r6le of the liver is proportional to its glycogen content, so that with fasting animals the dose must be reduced.
I will not attempt to deal with the fate of avertin. It is held that the kidneys are the chief means of excretion, but that excretion is slow and that cumulation may occur if a second dosage is given too soon [6] . Our experience is that whilst this is true in the case of a cat, it is not so in the dog. In this animal we find that *excretion is rapid. We have given a four-months' old puppy a 0 4 grm. dosage, which gave rise to a transient narcosis. In one hour's time this was followed by a 0 5 grm. dose and again only transient narcosis occurred. A 0 * 9 grmi. dosage given at one time would probably have proved fatal.
In cases of poisoning collapse occurs early, usually from 5 to 10 minutes after injection. There is a notable change in respirations. A deep inspiratory movement is followed by a quivering of the abdominal muscles, after which all respiratory movement may cease. Sometimes the Cheyne-Stokes type of respiration is observed. The heart always continues to beat for from two to ten minutes after respiratory movements cease. Prompt antidotal treatment should immediately be -given.
A Twenty-four hours: normal as regards avertin.
We have had, in animals, six deaths definitely attributable to avertin, three in the cat and three in the dog. In four there was extensive suppuration, in one, advanced chronic nephritis. In the sixth animal, a cat, no predisposing cause could be found.
Conclusions.-For the cat, avertin, per rectum, in a dosage of 0 3 grm. per kg. body weight is, in healthy animals, a consistent and safe narcotic. In adults this narcosis is usually sufficiently profound to be classed as general anesthesia. In young animals, however, narcosis alone is the general rule, so that for completion -of ancesthesia, a little chloroform or ether by inhalation is necessary.
Administration is easy. The induction of narcosis is not accompanied by any -violent struggling, and, although the influence of the drug persists for from twelve -to twenty-four hours, it is not associated with any nausea or vomiting.
It will prove a very valuable addition to the agents at our command for provoking narcosis in the cat. _&I For the dog it is uncertain. The therapeutic margin is small, and thus considerable experience is necessary in computing the dose. Whilst for operations about the head it has considerable advantages over most of the other agents at our disposal, for general surgical work it is inferior to morphine as a narcotic.
In reply to queries in discussion on the paper, the author said: We have used avertin on three occasions in the horse. Expense prohibits its use rectally, and so we have given it. intravenously. 10 c.c. given in 300 c.c. of distilled water by the jugular vein caused a. 10-cwt. draught mare to fall to the ground anesthetized in two minutes. Narcosis persisted for eight minutes. Whilst transient anmesthesia of this nature may be serviceable for such operations as castration, for more prolonged aneesthesia chloroform by inhalation will be necessary. In this respect the drug is inferior to chloral hydrate for the horse.
In cases of collapse, the antidotal measures adopted have been the intraperitoneal injection of adrenaline with a view to causing a rapid rise in blood-pressure, and thus serving to stimulate the respiratory centre and the subcutaneous and rectal injection of normal saline, combined, of course, with continuous artificial respiration. In this connection, in view of the findings of Bless, calcium gluconate might be useful.
Several operators have referred to the variation in the dog, as compared with the cat.. It would appear that the dog is capable of breaking down and excreting avertin much more quickly than is the cat.
We do not find the persistence of narcosis for twenty-four hours a disadvantage, in fact in many cases, particularly those of abdominal operations, it is a distinct advantage to have the, animal comatose for twenty-hours immediately afterwards.
